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(54) Method and apparatus for providing network access over different wireless networks 



(57) A communication system (200) has a plurality 
of wireless communication devices (202, 204, 206) cou- 
pled through a plurality of wireless network carriers 
(208, 210, 212) providing wireless communication serv- 
ices thereto using a different combination of network 
type and transport protocol. A m u It i- net work gateway 
(214) couples the wireless network carriers to a network 



of computers (216, 218, 220) containing information 
therein to facilitate data transfer therebetween. The 
wireless network carriers are coupled to the network of 
computers by an airlink configured for the particular 
combination of network type and protocol, and each of 
the airlinks operate to exchange data with certain of the 
wireless communication devices via the wireless net- 
work carriers associated therewith. 
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Description 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 



En, Ive^eTn™:*'"" "'"^^ '° '"'^^'^^^ ^^"-'-'V, .0 providing netwo* access over 



different wireless networl^s. 
2. Description of the Reiated Art 



[0002] The tremendous growth of the Internet in recent years has fuelled the need lo provide wireless devices surh 
as rnot,,le telephones, personal digital assistants (PDAs) and the like with access to information a^d er^ices Lailab e 

>5 Ztl T "T"""^ ""''^"^ "^""^^ ^""^ ^"^^^ '° '^-^ i« complicated by thrfacUhafva fous 

'5 different earner networks with different wireless network characteristics are used domesticallv and worw wirio 
municate with the wireless devices. Examples of wireless networks ir,clude Cellular S Pa ket DaTa C^ 
frnZT code Division Multiple Access (CDMA, and Time ^iision lmT^^ 

[0003] FIG. 1 is a block diagram of a conventional communication system 100 suitable for couplina a mobile rom 
r2";rj.' col7'".h° h"'""'- ''^ =<'™'-"- -y-'«- 100 includes a mi e ccm^L^ devTe 

2S coliino k"?"^ ^ '° ^ The network gateway 106 faciltetes he 

coupling of tho mobile communication device 102 with the Internet 108 As i« rf.,»,m^„ , • 'acimates the 

including computers supporting application server A iranc^^^Xat on se JeVB TiTaVco^ ''T? 
the interne, 1 08. The primary function o, the network gateway 1 0^6 is to receZ^al epu^sts f omlhecarrrne'^^^^^^ 
1 04 and convert them into Hyper Text Transfer Protocol (HTTP, requests for use with^he Inte mTt L^e^slTh ' 
network galeway 106 also receives HTTP responses from the Internet 108 and converts them ^.L^res^nses wUh 
30 a formal (e g , protocol, suitable for use with the carrier network 1 04 responses with 

f^n!^!, T ^^""'^^ •° ^""P'^ ^ ^'"9l« network 104 to the Internet 108 

In such cases, the network gateway 1 0S is specifically designed and constructed for the particular ^pe of nl!^l and 

=rrn:=trir^^^^^^ 

35 [0005] However, rn the wireless communication world, particularlv with mobile telenhnnpc thor= . 

i^Lt" """'^'^"^ ^'^ particularly problematic in the case in which a company has several carrier networks that 
are used to support its various subscribers having mobile communication devices. In such a case hi companv wN 
requ^e multiple network gateways in order to couple the various carrier networks to the Internet lach of these net J 
.5 ne !^rrR" constructed somewhat differently to accommodate the wireless characteristics otthe particufa^cl^er 
network. Besides the general burden of providing multiple network gateways, there are other dVsai^anteoeforsrh 
an approach. One such disadvantage Is that by requiring dmerent carrier networks or IntormLTpSs^ o ovWe 
heir own gateway network is not only an inefficient use of resources bu, also compllcatesThe andTe^ 

" c3ec2 wLT" " ' ""^^ '° '° -n'-et in an efficient and 



55 



SUMMARY OF THE INVENTIOM 



[0008] Broadly speaking, the invention relates to centralized network access for wireless network carriers orovidino 
ZZ^ ° ""T" r"''"""'°«''°n d-"^-*- The invention provides a network gateway (o^^rse^e^^^^^^^^ 

provides access toa network of computers to various wireless network carriers having deferent w°elesTneCrkchaf 
acteristics. In one embodiment. ,he invention uses airlinks (or network drivers) to sup^^r, the clrunS",:^^^^^^ 
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the network gateway and the various wireless network carriers. 

[0009] The invention can be implemented in numerous ways, including as a method, an apparatus, and a computer 
system. Several embodiments of the invention are discussed betow. 

[0010] As a system for delivery of information from a network of computers to wireless communication devices, an 

s embodiment of the invention Includes: a plurality of wireless communication devices, the wireless communications 
devices including a processing unit and a display screen; a plurality of wireless network carriers, each of the wireless 
network carriers providing wireless communication services to the plurality of wireless communication devices, and a 
plurality of the wireless network carriers using a different combination of network type and transport protocol; a network 
of computers, one or more of the computers of the network of computers contains information; and a multi-network 

10 gateway, the multi-network gateway couples the wireless network carriers to the network of computers to facilitate data 
transfer therebetween, each of the plurality of the wireless network carriers using the different combination of network 
type and protocol are coupled to the network of computers by an airlink configured for the particular combination of 
network type and protocol, and each of the air links operate to exchange data with certain of the wireless communication 
devices via the wireless network carriers associated therewith. 

IS [0011] As a gateway between a plurality of wireless network carriers and the Internet, where each of the wireless 
network carriers provide wireless communication services to a plurality of wireless communication devices, an embod- 
iment of the invention includes; a HTTP interface module coupled to the Internet, a push agent, and a pull agent. The 
HTTP interface module interconnects the gateway with the Internet. The push agent is coupled to the HTTP interlace 
module and includes a network driver for each of the wireless network carriers. The push agent operates to receive 

20 notification messages for particular ones of the wireless communication devices, and to forward the nolificalion mes- 
sages to the particular ones of the wireless communications devices by the network driver associated with the wireless 
network carrier respectively used by the particular ones of the wireless communications devices. The pull agent is 
coupled to the HTTP interface module and includes a network driver for each of the wireless network carriers. The pull 
agent operates to receive information requests for information from the Internet from particular ones of the wireless 

25 communications devices, to form HTTP requests to request the information from the Internet via the HTTP interface 
module, to thereafter receive HTTP responses from the Internet containing the information requested, to form infor- 
mation replies for the particular ones of the wireless communications devices based on the HTTP responses, and then 
to send the information replies to the particular ones of the wireless communications devices as per the information 
requests using the network driver associated with the wireless network carrier respectively used by the particular ones 

30 of the wireless communications devices. 

[0012] As a method for exchanging data between the Internet and wireless communication devices, an embodiment 
of the invention includes the acts of: identifying an incoming request for data from the Internet from a first wireless 
communication device of a plurality of wireless communication devices, the incoming request being via a first carrier 
network of a plurality of carrier networks of different network types which use different protocols, the first carrier network 

35 having a first network type and using a first protocol; associating the incoming request for data with a first network 
driver configured to receive requests for data from the first carrier network in accordance with the first network type 
and the first protocol; receiving the incoming request for data at the first network driver; fonming an HTTP request for 
data based on the received request for data; and forwarding the HTTP request for data to the Internet. 
[0013] As a method for providing data from a wired network to wireless communication devices, an embodiment of 

40 the invention includes the acts of: receiving a notification from the wired network that is to be directed to a first wireless 
communication device of a plurality of wireless communication devices via a first carrier network of a plurality of carrier 
networks of different network types which use different protocols, the first carrier network having a first network type 
and using a first protocol; formulating a notification message to inform the first wireless communication device of the 
notification; detemnining a first network driver associated with the first wireless communication device from a plurality 

45 of network drivers, the first network driver being configured to send notification messages to the first wireless commu- 
nication device via the first carrier network in accordance with the first network type and the first protocol; and sending 
the notification message to the first wireless communication device using the first network driver. 
[0014] As a computer readable medium containing program code for interactive data exchange data between the a 
wired network and wireless communication devices, an embodiment of the invention includes: first program code for 

50 identifying an incoming request for data from the wired network from a first wireless communication device of a plurality 
of wireless communication devices, the incoming request being via a first carrier network of a plurality of carrier networks 
of different network types which use different protocols, the first carrier network having a first network type and using 
a first protocol: second program code for associating the incoming request for data with a first network driver configured 
to receive requests for data from the first carrier network in accordance with the first netw/ork type and the first protocol; 

55 third program code for receiving the incoming request for data at the first network driver; fourth program code for 
forming a wired network request for data based on the received request for data; and fifth program code for forwarding 
the wired network request for data to the wired network. 

[001 5] As a computer readable medium containing program code for providing data from a wired network to wireless 
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network drivers the first r,etwork driver beir,g configured to .end notification messages to theLTw iretess commli 
ca^on device v,a the first carrier network in accordance with the first network type and the first prLlo fn^^ 
r^l« " rt '""'""^^ '° corrmunication device using hi ti st'e,^^^^^^ 

[0016] The advantages of the invention are numerous. One advantage of the invention^ tha dfferlm carrier L. 
works are able to interact with the Internet is an efficient and cost effective manner Another advfntanm! ? 
IS that inlormation providers are able to build services such lha. subscribersTn obteln^for^^^^^^^ 
manner without having to deal with the myriad of different wireless network charac™cs^i?rom/r 

works without to seriously concern themselves with having to deal with the myriad of different wir^ess network cha 

:r::;^eTar:f^r=pr^^^^ 

[0017] Other aspects and advantages of the invention will become apparent Irom the foltowinq detailed descrit,iion 
taken ,n conjunction with the accompanying drawings, illustrating by way o, example the pri'^'les oTl^e te"! 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present invention will be readily understood by the following detailed description in coniunction v.ith ,ho 
accompanying drawings, wherein like reference numerals designate like structural elemiTand in lich 

divicl fo^he°memef " °' ' —--'ion system suitable for coupling a mobile communication 

r'g 1 1 1 hi'^I; T^'^"" °I ^ ~""^""'^««°" ^y*'^"- «^=ording to a basic embodiment of the invention 

FIG. 3 IS a block diagram of a muMi-network gateway according to one embodiment of the invention 

v^tion ' -P--n.ative airlink configuration table according to a representative embodT^ent o, the in- 

FIg'bIs « Hn^f H scherriatic diagrams of airlinks according to an embodiment of the invention 
F G 7 1 1 dl^Ln!?'^'" a communication system according to an embodiment of the invention 
FIG. 7 IS a detailed diagram of the network gateway illustrated in FIG 6- 

FIG l^lt^^^H diagram of a communication system according to another embodiment of the invention 
onhefnven«:^f ""''"^''"^•^^^^^^ 

a^LdirgTan^e^rerof^^^^^ communications over a narrowband channel 

Fl'r ,V°.'= %"°"^.i^9^^'" °] airiink formation prcxessing according to an embodiment of the invention- 
F Gs 2A and^IpR n T"" ^"^^-^^^ according to an embodiment of the invention and 
FIGS. 12A and 12B are flow diagrams of pull agent processing according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

J"^ '° ""'^^"^^ "«'«'°^'< access for wireless network carriers providing network access 

'° ^"^'^^^ "^'""""^ ^"'^'^ ^^'"9 different w reless network cha^lSfes l^onl 

:rn:tre'v:rri=^^^ 

[0020] Embodiments of the invention are discussed below with reference to Fin<, 9 i or u 
intheart Will readily appreclatetha. the detailed description glverh^he^^^^ 

purposes as the invention extends beyond these limited embodiments. ^ explanatory 

[0021] FIG. 2 IS a block diagram of a communication system 200 accordina to a basic emhnHir^»ni ^ .k» 

The communication system 200 is a wireless communication system that p^v^desTntere'fcce" 

munication dev«=es 202, 204 and 206. Each of the wireless communica.ion^evices "ira^SOe^ 

as coupling to the communication system 200 through a diflereni carrier network SpecificalV the v^rpi»« . 

cation device 202 couples to the Internet v^ a carrier network A (CN-A) 20a7he wttL cl^^L^lrdl^^: 
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couples to the Internet via a carrier network B (CN-B) 21 0. and the wireless communication device 206 couples to the 
Internet through a carrier network C (CN-C) 212. Each of the carrier networks 208, 210 and 212 can have a different 
network type as well as use a different protocol. Hence, the communication system 200 is able to support many different 
wireless carrier networks with a single, or central, multi-network gateway. Given the large number of different wireless 

5 carrier networks, the ability to support different carrier networks is an advantage. 

[0022] The communication system 200 also includes a multi-network gateway 214. The multi-network gateway 214 
is able to couple various wireless carrier networks with different network characteristics to the Internet 216. In other 
words, the communication system 200 enables the wireless communication devices 202, 204 and 206 to access and 
retrieve information from the Intemet via the multi-network gateway 21 4 regardless of differences in the wireless carrier 

10 networks 208, 210 and 212. Hence, even though different wireless carrier networks are coupled to the Internet 216 by 
the multi-network gateway 21 4, the ability to access and retrieve information from the Internet 216 is available to each 
of the wireless communication devices 202, 204 and 206 regardless of the particular wireless carrier network 208. 210 
and 212 being utilized. 

[0023] The wireless communication devices 202, 204 and 206 will often seek to obtain information from application 
IS servers located on the Internet 216.FIG.2 illustrates a representative application server A 218 and a representative 
application server B 220 of or on the Internet 21 6. For example, the wireless communication devices 202. 204 and 206 
may seek to obtain information from the application server A 21 8 or the application server B 220 located on the Internet 
216. As an example, the application server A 218 can be associated with an e-mail application program that provides 
e-mail services for wireless communication devices. On the other hand, the application server B 220 can be associated 
with a stock information service that provides slock update notilicalions and other stock information lo registered sub- 
scribers with wireless communication devices. 

[0024] Although the embodiment of the invention described with reference to FIG. 2 provides access to the Intemet, 
the invention more generally provides access to a network of computers which would include, for example, the Internet 
and intranets. Moreover, in FIG. 2, the carrier networks A, Band C 208, 210 and 212 are illustrated and it is assumed 

^5 that each of these carrier networks are different. The carrier networks arc different in the typo of network they implement 
and/or in the particular protocols they use. However, it should be understood that nothing prevents the communication 
system 200 from including certain carrier networks that implement the same network type with the same protocols as 
other carrier networks within the communication system 200. Still further, although the carrier networks 208, 210 and 
212 are illustrated as supporting the wireless communication devices 202. 204 and 206. respectively, it should be 

30 understood that normally each of the carrier networks 208, 210 and 212 will support many wireless communication 
devices. 

[0025] FIG. 3 is a block diagram of a multi-network gateway 300 according to one embodiment of the invention. The 
multi-network gateway 300 is, for example, suitable for use as the multi-network gateway 214 illustrated in FIG. 2. 
Specifically, the multi-network gateway 300 assumes that the multi-network gateway is facilitating the coupling of three 
35 different carrier networks to the Internet. As illustrated in FIG. 2, the three carrier networks are referred to as carrier 
network A , carrier network B, and carrier network 0. 

[0026] The multi-network gateway 300 includes a push agent 302 and a pull agent 304. The push agent 302 and 
the pull agent 304 are in general agents or processing modules within the multi-network gateway 300 that serve to 
provide wireless communication devices with access to information from the Intemet 216. The push agent 302 operates 

40 to "push" information content from the Internet to the wireless communication devices. The pull agent 304 operates to 
■pull" information content from the Internet 216 when requested by the wireless communication devices. The push 
agent 302 and pull agent 304 are coupled to the Internet 216 by an HTTP module 306. Also, the push agent 302 and 
the pull agent 304 are coupled to the carrier networks A. B and G by a wireless carrier interlace 308. 
[0027] In order for the multi-network gateway 300 to support the various carrier networks, the push agent 302 and 

45 the pull agent 304 include airiinks for each of the carrier networks. These airlinks are specialized programming re- 
sources that are designed to correspond and interact with the particular wireless network characteristics associated 
with the corresponding carrier network. The airlinks can also be referred to as network drivers because they are used 
to communicate with the carrier networks. In any case, the push agent 302 includes an airiink-A 310 for use with the 
carrier network A, an airlink-B 312 for use with the carrier network B, and an airlink-C 314 for use with the carrier 

so network C. Similarly, the pull agent 304 includes an airiink-A' 316 for use with the carrier network A, an airiink-B' 318 
for use with the carrier network B, and an airlink-C' 320 for use with the carrier network C. The corresponding airlinks 
(e.g., A and A*) in the push agent 302 and the pull agent 304 are similar but can differ in certain aspects such as, for 
example, retry mechanisms or delivery acknowledgments. 

[0028] The multi-network gateway 300 also includes an airlink configuration table 322. The airlink configuration table 
ss 322 contains information regarding the network types and protocols used by the various carrier networks. In this de- 
scribed embodiment, the airfink configuration table 322 contains network types and protocols for the carrier network 
A. the carrier network B and the carrier network C. The airlink configuration table 332 also includes information iden- 
tifying the particular airiink to be used in the multi-network gateway 300 for each of the respective carrier networks 
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coupling to the multi-network gateway 300. 

[0029] FIG 4 illustrates a representative airlink configuration table 400 according lo a representative emborJimenl 
Of the invention. The airlink configuration table 400 is, for example, suitable (or use as the LinkTonffQurati^n table 
332 illustrated ,n FIG. 3. As illustrated in FIG. 4, the airlink configuration table 400 includes a 'rent^ tor each ^ 
s ne work. For each carrier network, the column entries describe the following characteristics Tthe carrierne^k 
airlin identifier (ID), carrier name, network type, carrier transport identifier (ID) narrowband router add^ss and iTr^nk 
enable. The a,rlink ID is the unique identifier for a particular airlink used in the multi-network qatewayl^ The cartel 
name is the particular name associated with the carrier network, such as AT&T or Sprint. The neZrk^pes tndude 

- SMT!:^^DMTan;s;Ss'l/S ''''' '^'^.^^i ^^^^ '^P- <>' Short Messaging System (SMS^^r s (e. 
g SMS-1/CDMAand Sf\/1S-1/GSM) ornarrowband networks (e.g.. Unstructured Supplementary Service Data (USSDH 
The earner transport ID indicates the protocol used by the network, such as User Datagmm pX:olTuDpf Ihort 
Massage Peer-to-peer Protocol (SMPP), EIP or CMG. The narrowband router address proreTan^*eii to a iui^We 
narrowband router used in certain embodiments of the multi-network gateway when providing informatbn over a na 
rowband channel. The airlink enable is used to indicate whether or not a particular airlink should bTacTI^ated du?inn 
"aw'^:! comm a^W TT airlink configuration table 4^0 "inks o 

« Hi^KiL°, J ,H , "'"^ ^'^ ^"^^'^ operational, and the airlink for the Sprint network 

iS dibbled and therefore not operational. Hence, as an example, the airlinks (or the carrier networks A B and C am 
denoted in the airlink configuration table 400 by the airlink identifiers 0001 , 0002 and 0004 respectively. 
[0030] FIGS. 5A and 5B are schematic diagrams of airlinks according to an embodiment of the inventim The airlinks 
versl h "T"'T '^""^ communications with the carrier networks by pertorm'ng con 

^tTromrc:rr.rkr^^"""^^ 

..^J*^ illustrates an airlink design 500 suitable for use in a push agent (e.g., the push agent 302) The airlink 

504. Tho Internet receive process 502 operates to receive a notification from tho Internet. After receiving the notLation 
via t,« interne recerve process 502, the push agent processes the notification to form a Protocol Data Unt (PDU) 
The push agent also identifies the appropriate deliver process 504 to send the PDU to the target or destination address 
can al^T' T T, T'"' ''"'^ determines the airlink to be utilized to send the PDU. The PDU 

can also be referred to as a notification message. Optionally, the deliver process 504 can also operate wait for an 

30 acknowledgment that the notification was received and may also retry the sending as needed 

[0032] FIG. 5B illustrates an airlink design 550 suitable for use in a pull agent (e.g., the pull agent 304) The airlink 
design 550 includes three specific processes or (unctions, namely, an Internet receive process 552 a^l v™ess 
554, and a Wireless receive process 556. The Internet receive process 552 operates to receive a reply torn the In^ 

35 1,L7 V'°V " '^"^^ '° ^ '^^ P"" '° *^ l"'e^n«' A(ter receding hTreply 

aoent aLo idel^^^^ ^'T^ "^""^^^^^ '^P'^ '° ^ Un« (PDU). The pu^ 

agent also identifies the appropriate deliver process 554 to send the PDU to the target or destination address via the 
earner ne work^ n other words, the pull agent will determine the airlink to be utilized to send .he PDU The PDU can 

tt°.hePDTwas°rre^adT"^^ 

that the PDU was received and may also retry the sending as needed 
40 [0033] The aiYlink 500 can either be for uni-directional use or bi-directional use. For example, the push agent 302 
mustrated in FIG. 3 provides only unidirectional transmission from the Internet 216 to the wireless cc^unicatlon 

he airlir^ks 310, 312 and 314 of the push agent 302 would only need to forward notifications from the Internet 216 to 

f ^^3 and L H ; '^'^^'^^P"^^'^ 502 would be receiving information from the Internet 

o. ,h» ^ , f J ^^"^ i"'°™ation to the carrier network. On the ether hand, the pull agern^ 

o( the mul.Hnen«ork ga.e««y 300 operates in a bi-directional manner. Theretore. the airdnks 316, 31 8 and 320 with^ 

ar^d 300 would thus have the airlink design 550 illustrated in FIG. 5B. The deliver process supports the transport o( 

?^ZTJ'T '•^^""f communication devices. The wireless'receive pr^^fsse stpport-^he 

reception of information from the wireless communication devices ouppons me 

[0034] Carrier networks are commonly classified into packet-switched networks and circuit-switched networks In 

us\' ntem^^F^o.::!:™^ "T^" ''^ '^^ ^"^'^^ communicar^n de^« cin 

rZ T^ TT ^'^^"^^ '^^ communication device has its own individual IP address 

w re^etTn 7!.' °" "^""^ '^"'"^ establishment o( a circuit with the carrier ne.v«>rk befom^e 

wireless communication device can communicate with the carrier network. In such networks the wireless cor^mun^ 

numbers. One example of a packet-switched carrier network is CDPD. One example of a circurt-switched networks 
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Code Division Multiple Access (CDMA) and Global System lor Mobile communications (GSM). 

[0035] FIG, 6 is a block diagram of a communication system 600 according to an embodiment of the invention. The 
communication system 600 includes a networkgateway602 that facilitates access and retrieval of information from the 
Internet 21 6 1 o the wireless communication devices 202. 204 and 206 as did the multi-network gateway 214 illustrated 
5 in FIG. 2. The communication system 600. however, specifically pertains to the situation where the carrier network A 
208 is a packet-switched network such as CDPD, the carrier network B 210 is a SMS-type network using CDMA with 
an interface protocol of SMPP. and the carrier network C 212 is another SMS-type network that uses GSM with an 
interface protocol of UCR 

[0036] Since the carrier network B 210 and the carrier network C 212 are circuit switched networks using SMS, they 

10 use Small Message Server Centers (SMSCs) and Inter- Working Functions (IWF) to provide communication with the 
carrier networks. The use of the SMSCs and the I WFs are conventional and typically provided by the carrier networks 
so that messaging and interaction can be achieved with the carrier networks. Hence, the communication system 600 
includes SMSC-B 604 and SMSC-C 606 which respectively provide message services to wireless communication 
devices coupled to the carrier network B 210 and the carrier network C 212, respectively. The SMSCs 604 and 606 

IS provide one-way notifications from the multi-network gateway 602 to the wireless communication devices on the carrier 
network B 210 and the carrier network C 212. respectively. The IWF-B 608 and the IWF-C 610 are respectively used 
to provide two-way interaction between the network gateway 602 and the carrier network-B 210 and the carrier network- 
C 212. respectively. The SMSC connections to the carrier networks are typically referred to as narrowband channels, 
whereas the IWF connections to the carrier networks are wideband channels. 

20 [0037] FIG. 7 is a detailed diagram of the network gateway 602 illustrated in FIG. 6. In particular, the network gateway 
602 includes a push agent 702 and a pull agent 704. The push agent 702 is associated with a narrowband channel 
between the network gateway 602 and the carrier networks B and C 210 and 212. More particularly, the push agent 
702 includes a plurality of airlinks that are associated with the carrier networks of the communication system 600. 
Specifically, the push agent 702 includes an airtink-A 706 for use with the carrier network A 208, an airlink-B 708 tor 

2S use with the carrier network B 210, and an airlink-C 710 for use with the carrier network C 212. Each of tho airlinks 
706, 708 and 71 0 are designed to properly interact with the characteristics with the associated wireless carrier network. 
The airlink-A 706 is coupled to the carrier network A 208 which is, for example, a CDPD network. The airlink-B 708 is 
coupled to the carrier network B 210 through the SMSC-B 604 because the carrier network B 210 is a circuit-switched 
type of network that requires use of an SMSC. Likewise, the alrlink-C 710 couples to the carrier network C 21 2 through 

30 the SMSC-C 606 because the carrier network C 212 is also a circuit-switched type of network that requires use of a. 
SMSC. Hence, the push agent 702 is able to "push" a notification triggered by an application server on the Internet 
216 to an appropriate one or more of the wireless communication devices 202. 204 and 206. 

[0038] The push agent 702 is generally used to "push" information from the Internet 216 to the wireless communi- 
cation devices. The information being pushed is normally a notification. For example, an e-mail application on the 

35 Internet might push a subscriber a notification that they have new e-mail waiting. Another example is a stock application 
on the Internet that might push a subscriber a notification that they have updated stock information available. If a 
notification from an application on the Internet 216 is destined for the wireless communication device 202, the notifi- 
cation would be provided to the push agent 702. The push agent 702 then determines that the airlink-A 706 should be 
used for communicating with the wireless communication device 202. The push agent 702 then directs the notification 

40 to the airlink-A 706 which in turn forwards the notification in the suitable format to the carrier network-208. The carrier 
network A 208 then forwards the notification in a wireless manner to the wireless communication device 202. If a 
notification from an application on the Internet 216 is destined for the wireless communication device 204. the notifi- 
cation is provided to the push agent 702. The push agent 702 then determines that the airlink-B 708 should be used 
for communicating with the wireless communication device 204. The push agent 702 then directs the notification to 

45 the airlink-B 708 which in turn forwards the notification in the suitable format to the SMSC-B 604. The SMSC-B 604 
then forwards the notification to the carrier network B 210 which In turn forwards the notification in a wireless manner 
to the wireless communication device 204. Similarly, if the notification is destined for the wireless communication device 
206, the notification is provided to the push agent 702. The push agent 702 then determines that the airlink-C 710 
should be used for communicating with the wireless communication device 206. The push agent 702 then directs the 

so notification to the airlink-C 710 which in turn forwards the notification in the suitable format to the SMSC-C 606. The 
SMSC-C 606 then forwards the notification on to the carrier network C 21 2 which then in turn forwards the notification 
in a wireless manner to the wireless communication device 206. 

[0039] The pull agent 704 is generally used to "pull" informaton from the Internet 216 and provide it to the wireless 
communication devices. The "pulling" of information from the Internet 216 is usually a bi-directional communication 
55 using the HTTP protocol at the Internet side and different wireless network characteristics on the carrier network side. 
Hence, the pull agent 704 performs conversion processing between the HTTP protocol and the various protocols used 
by the associated wireless carrier networks coupled to the pull agent 704, In this regard, the pull agent 704 includes 
an airlink for each of the associated carrier networks. The airlink for a particular carrier network performs the conversion 



7 



pNRncx'.iry. <EP o9S9eooAi i > 



EP 0 959 600 A1 



75 



20 



25 



30 



35 



40 



45 



SO 



55 



the carrier network B 210 and the carrier network C 212 are SMS type ne Z s Hen e the al^i7B 71^^^^^^^ 
the carrier network 8 210 through the IWF-B608 and the airiink r- 7ir .0!!° 7 . 1 a'r"nk-B 714 couples to 

thelWF-C610 tJbUb.andtheairlink-C 716 couples to the carrier network C 212 through 

810 The NB-router 810 acts as an intermediary belween the airlinks 806 and 808 and the SMSC unn^Rn^^nT^ 
The NB-rou.er 810 performs some routing to the appropriate SMSC units 604 and 606 whbh a^e ass^fated wl^^^^ 
narrowband channelas weil as provides protocol adapters for the SMSC unifs 604 andSorThe NB^ou^r 8^^^^^^^^ 

a^dapter PA.c%M':ne:;rKr.sr.h?^^^^^^ 

[0043] FIG. 88 is a diagram Illustrating an airlink framework within a push agent or a pull aaent accorriinn t.. 
Du^r or me pull agenl 804 of the communication system 800 The airlink fmmpwork a^o r««.« . ■ ayem 

o ooc dna ine airiink NbR-C 860 can respectively correspond to the airlink- NBR- 
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B 806 and the airlink NBR-C 808 in FIG. 8A. 

[0044] FIG. 9 illustrates a communication system ftOO that provides two-way communications over a narrowband 
channel according to another embodiment of the invention. More particularly, the communication system 900 provides 
two-way SMS as a narrowband channel without additionally having a separate wideband channel. However, the com- 
munication system 900 could also include a wideband channel if desired. 

[0045] The communication system 900 includes a push agent 902. a pull agent 904 and a NB-router 906. The pull 
agent 902 includes an airlink-NBR-A 908 and an airllnk-NBR-B 910. The airlink-NBR-A 908 directs notification mes- 
sages to a protocol adapter (PA-A) 912 in the NB-router 906 and the atrlink-NBR-B 910 directs notification messages 
to a protocol adapter (PA-B) 91 4 in the NB-router 906. The NB-router 906 also includes a route table 916 thatassociates 
a port number to each of the airlinks In the push agent 902 and the pull agent 904. The route table 916 can also 
associate each connection with the same port. Using the route table 916, the NB-router 906 can route information 
between the appropriate airlinks and the Sf^SC units. Table 1 below illustrates a representative route table for use with 
the embodiment of the invention illustrated in FIG. 9. where a connection handle (for a connection) is a programming 
construct that allows messages to be sent or received. 

Table 1 



Port Number 


Connection Handle 


Client (Agent-Airlink) 


1 


HI 


Push Agent-A 


1 


H2 


Push Agent-A 


2 


H3 


Push Agent-B 


2 


H4 


Push Agent-B 


2 


H5 


Push Agent-B 


2 


H6 


Push Agent-B 


3 


H7 


Pull Agent-A 


3 


H8 


Pull Agent-A 


4 


H9 


Pull Agent-B 



[0046] The NB-router 906 (or the protocol adapter (PA- A) 912 itself) is able to fonvard notification messages from 
the protocol adapter (PA-A) 912 toa SMSC-A 916 which in turn forwards the messages toa carrier network A 920.The 
carrier network- A 920 then forwards the notification messages in a wireless manner to wireless communication devices 
Including the wireless communication device 922. The NB-router 906 (or the protocol adapter (PA-B) 914 itself) is 
likewise able to forward notification messages from the protocol adapter (PA-B) 914 to a SMSC-A 924 which in turn 
forwards the messages to a carrier network B 926. The carrier network B 926 then forwards the notification messages 
in a wireless manner to wireless communication devices including a wireless communication device 928. 
[0047] To provide two-way SMS. the NB-router 906 needs to provide for receiving requests from the wireless com- 
munication devices 922 and 928 back to the multi-network gateway or. more specifically, the pull agent 904. With two- 
way SMS. requests from the wireless communication device 922 can be forwarded in a wireless manner to the carrier 
network A 920. The carrier network A 920 then forwards the request to the SMSC-A 918. The request is then forwarded 
by the SMSC-A 91 8 to the protocol adapter (PA-A) 91 2. Then, using the port table 91 6, the appropriate port associated 
with an airtink-NBR-A' 930 within the pull agent 904 is identified. The protocol adapter (PA-A) 912 then forwards the 
request from the wireless communication device 922 to the port of the pull agent 904 where the airlink-NBR-A' 930 is 
waiting to receive such request. In a similar manner, when the wireless communication device 928sends a request for 
information from the Internet 216, the request Is sent in a wireless manner to the carrier network B 926. The carrier 
network B 926 then fonwards the request onto the SMSC-B 924. The SMSC-B 924 then forwards the request to the 
protocol adapter (PA-B) 914 within the NB-router 906. Then, using the port table 916, the NB-router 906 determines 
the port of the pull agent 904 where an airlink-NBR-B' 932 resides so that the message can be forwarded to that airlink 
which is waiting to receive such request. 

[0048] FIG. 10 Is a flow diagram of airlink formation processing 1000 according to an embodiment of the invention. 
The airlink formation processing 1000 initially reads 1002 configuration Information from a configuration table. For 
example, the configuration table is the airlink configuration table 322 illustrated in FIG. 3 and has contents such as 
represented by the airlink configuration table 400 Illustrated in FIG. 4. After the configuration infornnatlon is read, an 
airlink Is created 1004 in the push agent for each network type with each associated transport protocol. For example, 
with respect to the airtink configuration table 400 illustrated in FIG. 4, at least three (3) airlinks would be created In the 
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push agent. The airlinks are identified that are created have airlink IDs OOOl. 0002 and 0004 As an example these 
airl.nks could be respectively used with the carrier networks A. B and C which were discussed above The' airlink 
reference by airl.nk ID 0003 is not created because the airlink enable field disables the airlink from the airlink formation 
processing 1 000. Next, airlinks are created 1 006 in the pull agent for each network type with each associated transport 

fJh Trl.^f V".^ ^''^'''^^ ""'^^^^"^ P^" ^9^"^ ^'^h respect to the airlink configuration 

table 400 rllustrated in FIG. 4. the pull agent would likewise form three (3) airlinks. identified by the airlink IDs 0001 
0002 and 0004. Although the airlinks in the push agent and the pull agent generally have the same format and con- 
struction it should be noted that the airlinks established in the push agent may differ slightly from those established 
in the pull agent. One reason for the difference in the construction of the airlinks is that a retry mechanism for retryinq 
the sending of information that has not been acknowledged as having been received could differ Also in certain cases 
same or similar carrier networks are able to use a common airlink. In any case, after having created all the necessary 
airlinks. those of the airlinks that are associated with switch<trcuit networks are registered 1 008 with the corresponding 
message centers (e.g.. SMSC units). By registering the airlinks. the switch -circuit networks are able to understand that 
messages or requests from the wireless communication devices being sent out should be directed to the appropriate 
multi-network gateway. Following block 1008. the airlink formation processing 1000 is complete and ends 
[0049] FIG. 1 1 IS a flow diagram of push agent processing 1100 according to an embodiment of the invention The 
push agent processing 1100 is processing performed by the push agent of the multi-network gateway 
[0050] The push agent processing noo initially begins with a decision block 1102. The decision block 1102 deter- 
mines whether a notification has been received from an application on the Internet. As long as no notification has been 
received, the push agent processing 1100 simply waits for the receipt of such a notification. Once the decision block 
1 102 determines that a notification has been received, then the push agent processing 1100 continues When the push 
agent processing 11 00 continues, for a given notificatbn that has been received, an appropriate airlink is determined 
1104. Since the notification that has been received Is to be directed to a particular wireless communication device 
associated with a particular carrier network, the push agent processing 1100 needs to determine 1104 which of the 
plurality of airlinks associated with the push agont is responsible for communicating with the particular carrier network 
For example, the notification will include a target address (e.g.. subscriber identifier)that identifies the subscriber of 
he wireless communication device, knowing the subscriber, the multi-network gateway can determine the device iden- 
tifier for the wireless communication device and the airlink identifier. 

L^f.v^- determining the appropriate airlink for the notification being processed, a push protocol data unit (push 

PDU) IS formulated 1 1 06. The push agent is responsible for forming a push PDU that is to be sent by the multi-network 
gateway to the wireless communication device. As noted above, a PDU is a common term associated with sending a 
block of data to a communication device. Next, the push PDU and the target address are forwarded 1108 to the ap- 
propriate airlink. Upon receiving the push PDU and the target address, the airlink sends 1110 the push PDU to the 
35 Lndf ^"^"^'^^^ ""^ particular carrier network. Following block 1 1 1 0 the push agent processing 11 00 is complete and 

[0052] FIGS. 12A and 12B are flow diagrams of pull agent processing 1200 according to an embodiment of the 
invention. The pull agent processing 1200 is performed by the pull agent within the multi-network gateway 
[0053] The pull agent processing 1 200 initially begins with a decision block 1 202 that determines whether a request 
has been received. If a request has not yet been received, the pull agent processing 1 200 waits for the receipt of such 
request. Once a request has been received, the pull agent processing 1 200 continues. The request that is received is 
normally a PDU from a wireless communication device. 

[0054] Once the pull agent processing 1 200 continues, the received PDU is associated 1 204 with an appropriate 
airlink within the pull agent. The appropriate airlink is the airlink within the pull agent that is to receive the request (i 
e PDU) that has been received from the wireless carrier network associated with the wireless communication device' 
Next, the appropriate airlink will operate to form 1206 a package that includes the PDU. the appropriate airlink and 
the source address. Then, the package is forwarded 1 208 to the pull agent. 

[0055] After receiving the package, the pull agent then stores 1210 the package in Its session data The session 
data is maintained by the pull agent to record state information associated with requests being processed by the pull 
agent. Next the pull agent forms 1212 a HTTP request. The HTTP request is formed such that the information being 
requested by the wireless communication device is in fact requested from an application sender on the Internet The 
pull agent then sends 1214 the HTTP request over the Internet. 

o ^^""'"^ ^^^^ P"" ^9®"* ^ '^■^TP response from the Internet. Here, a decision 

block 1216 implements the waiting by determining whether a HTTP response has been received As long as no HTTP 
response to the HTTP request has been received, the decision block 1216 causes the pull agent processing 1200 to 
await such a response. Once the HTTP response has been received, the pull agent processing 1200 operates to 
formulate 1218 a reply PDU. Here, the pull agent forms the reply PDU from the HTTP response. Then, the appropriate 
airlink is identified 1 220 using the session data. The appropriate airlink for the reply PDU is obtained from the session 
data which associates the airlink with the original source address which now corresponds to the target address for the 
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reply PDU. After the appropriate airlink is identified, the reply PDU is forwarded 1222 to the identified airiink within the 
pull agent. The identified airlink within the pull agent then sends 1224 the reply PDU to the target address. Here, by 
the airlink sending the reply PDU to the target address, the reply PDU is fonwarded to the appropriate carrier network 
then on to the wireless connnnunicatlon device that originally requested the information it now receives in the reply PDU. 

5 Following block 1224 the pull agent processing 1200 is complete and ends. 

[0057] It should be noted that the push agent processing 1100 and the pull agent processing 1200 are preferably 
implemented in an multi -threaded manner. As such, multiple operations can be performed concurrently for improved 
efficiency. Also, those skilled in the art should recognize that the decision blocks 1102, 1202 and 1216 would be im- 
plemented by separate threads that wait to receive the associated items such that the processing resources of the 

10 multi-network gateway are not inefficiently used in constantly polling for the items. 

[0058] Additional details on the design, construction and operation of network gateways and mobile devices are 
contain in (1) U.S. Application No. 08/570,210. entitled "METHOD AND ARCHITECTURE FOR AN INTERACTIVE 

TWO-WAY DATA COMMUNICATION NETWORK"; (2) U.S. Application No. , entitled "METHOD AND SYSTEM 

FOR INTEGRATING NARROWBAND AND WIDEBAND DATA TRANSPORTS", by Stephen S. Boyle et a!., filed con- 

15 currently herewith; and (3) U.S. Application No. , entitled "METHOD AND APPARATUS FOR TRANSCODING 

CHARACTER SETS BETWEEN INTERNET HOSTS AND THIN CLIENT DEVICES OVER DATA NETWORKS", by 
Russell S. Greer et al.; each of these applications are hereby incorporated by reference in their entireties. Additional 
details concerning Internet protocols, namely, Hypertext Transfer Protocol (HTTP), can be found in Fielding et al., 
HTTP 1.1, August 12, 1996. which is hereby incorporated by reference. 

20 [0059] The advantages of the invention are numerous. One advantage of the invention is that different carrier net- 
works are able to interact with the Internet is an efficient and cost effective manner. Another advantage of the invention 
is that information providers are able to build services such that subscribers can obtain information in a relatively simple 
manner without having to deal with the myriad of different wireless network characteristics. Still another advantage of 
the invention is that application servers on the Internet are able to provide information to subscribers of wireless net- 

2S works without to seriously concern themselves with having to deal with the myriad of different wireless network char- 
acteristics. Yet another advantage of the invention Is that by centralizing the network access, physical resources are 
better utilized and software development cost are reduced. 

[0060] The many features and advantages of the present invention are apparent from the written description, and 
thus, it Is intended by the appended claims to cover all such features and advantages of the invention. Further, since 
30 numerous modifications and changes will readily occur to those skilled in the art, it is not desired to limit the invention 
to the exact construction and operation as illustrated and described. Hence, all suitable modifications and equivalents 
may be resorted to as falling within the scope oJ the invention. 

35 Claims 

1. A system for delivery of information from a network of computers to wireless communication devices, said system 
comprising:- 

40 a plurality of wireless communication devices, said wireless communications devices Including a processing 

unit and a display screen; 

a plurality of wireless network carriers, each of said wireless networkcarriers providing wireless communication 
services to said plurality of wireless communication devices, and a plurality of said wireless network carriers 
using a different combination of network type and transport protocol; 
45 a network of computers, one or more of the computers of said network of computers containing information; and 

a multi-network gateway, said multi-network gateway coupling said wireless network carriers to said network 
of computers to facilitate data transfer therebetween; 

wherein each of the plurality of said wireless network carriers using the different combination of network lype 
and protocol are coupled to said network of computers by an airlink configured for the particular combination 
so of network type and protocol, and each of the airlinks operate to exchange data with certain of said wireless 

communication devices via said wireless network carriers associated therewith. 

2. A system as recited in claim 1 , wherein said multi-network gateway comprises: - 
55 a pull agent; 

wherein said pull agent operates to receive a request from a particular one of said wireless communication 
devices via a particular one of said plurality of wireless network carriers for information residing on said network 
of computers, then operates to formulate a network request for the information using a protocol associated 
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with said network of computers and then sends the network request to said network of computers and awaits 
a network reply, and once the network reply is received, the network reply is converted to a device reply and 
then sends the device reply to the particular one of said wireless communication devices via the particular 
one of said plurality of wireless network carriers in accordance with a protocol associated with the particular 
one of said plurality of wireless network carriers. 

A system as recited in claim 2, wherein said pull agent connprises at least oneairlink for receiving the request from 
the particular one of said wireless communication devices and for sending the device reply to the particular one 
of said wireless communication devices via the particular one of said plurality of wireless network carriers in ac- 
cordance with the protocol associated with the particular one of said plurality of wireless network carriers. 

A system as recited in claim 2 or 3. wherein said pull agent comprises a plurality of airlinks, each of the airlinks 
being used for one of said plurality of wireless network carriers using the different combination of network type 
and protocoL and each of said airlinks operate to receive the request from the particular one of said wireless 
communication devices associated therewith and to send the device reply to the particular one of said wireless 
communication devices via the particular one of said plurality of wireless network carriers associated therewith in 
accordance with the protocol associated with the particular one of said plurality of wireless network carriers. 

A system as recited in any preceding claim, wherein said multi-network gateway further comprlses:- 
a push agent; 

wherein said push agent operates to receiving a notification request from said network of computers to be 
fonwarded to a particular one of said plurality of wireless communication devices via a particular one of said 
wireless network carriers, then operates to formulate a device notification message, and then sends the device 
notification message to the particular one of said wireless communication devices via the particular ono of 
said plurality of wireless network carriers in accordance with a protocol associated with the particular on© of 
said plurality of wireless network carriers. 

6. A system as recited in claim 5, wherein said push agent comprises a plurality of airlinks, each of the airlinks being 
used for one of said plurality of wireless network earners using the different combination of network type and 
protocol, and each of said airlinks operate to send the device notification message to the particular one of said 
wireless communication devices via the particular one of said plurality of wireless network carriers associated 
therewith in accordance with the protocol associated with the particular one of said plurality of wireless network 
carriers. 

7. A system as recited in claim 5 or 6 as dependent on claim 3 or 4, 

wherein said push agent provides at least one narrowband communication channel between said network of 
computers and said wireless network carriers, and 

wherein said pull agent provides at least one wideband communication channel between said network of 
computers and said wireless network carriers. 



8. A system as recited in any preceding claim, wherein said multi-network gateway further comprises: 

a configuration table that stores infornnation associating each ol the plurality of said wireless network carriers 
4S with one of said airlinks. 

9. A gateway between a plurality of wireless network carriers and the Internet, each of the wireless network carriers 
providing wireless communication services to a plurality of wireless communication devices, said gateway com- 
prising:- 
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55 



a HTTP interface module coupled to the Internet, said HTTP interface module interconnects said qatewav with 
the Internet; 

a push agent coupled to said HTTP interface module and including a network driver for each of the wireless 
network carriers, said push agent operates to receive notification messages for particular ones of the wireless 
communication devices, and to forwarded the notification messages to the particular ones of the wireless 
communications devices by the network driver associated with the wireless network carrier respectively used 
by the particular ones of the wireless communications devices; and 

a pull agent coupled to said HTTP interface module and including a network driver for each of the wireless 
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network carriers, said pull agent operates to receive information requests tor information from the Internet 
from particular ones of the wireless communications devices, to form HTTP requests to request the information 
from the Internet via said HTTP interface module, to thereafter receive HTTP responses from the Internet 
containing the information requested, to form information replies for the particular ones of the wireless com- 
5 munications devices based on the HTTP responses, and then to send the information replies to the particular 

ones of the wireless communications devices as per the information requests using the network driver asso- 
ciated with the wireless network carrier respectively used by the particular ones of the wireless communications 
devices. 

10 1 0. A method for exchanging data between the Internet and wireless communication devices, said method comprising: 

(a) identifying an Incoming request for data from the Internet from a first wireless communication device of a 
plurality of wireless communication devices, the Incoming request being via a first carrier network of a plurality 
of carrier networks of different network types which use different protocols, the first carrier network having a 

75 first network type and using a first protocol; 

(b) associating the incoming request for data with a tirst network driver configured to receive requests for data 
trom the first carrier network in accordance with the first network type and the first protocol; 

(c) receiving the incoming request for data at the first network driver; 

(d) forming an HTTP request for data based on the received request for data; and 
20 (e) forwarding the HTTP request for data to the InterneL 

11. A method as recited in claim 10, wherein said associating step (b) comprises:- 

(b1) receiving a source identifier from the incoming request for data, the source identifier uniquely identifies 
25 the first wireless communication device; and 

(b2) determining the first network driver from a plurality of network drivers based on the source identifier. 

12. A method as recited in claim 11, wherein said determining step (b2) operates to retrieve the identity of the first 
network driver from an account information table based on the source identifier. 

30 

13. A method as recited in any one of claims 10 to 12. wherein said method comprises: 

(f) receiving a HTTP response from the Internet, the HTTP response containing the data requested by the 
HTTP request; 

35 (g) formulating a reply to the first wireless communication device based on the HTTP response; 

(h) forwarding the reply to the first network driver; and 

(i) sending the reply to the first wireless communication device using the first network driver the first network 
driver being configured to send data to the first wireless communication device from the first network driver 
via the first carrier network in accordance with the first network type and the first protocol. 



40 



14. A method for providing data from a wired network to wireless communication devices, said method comprising: - 



(a) receiving a notification from the wired network that is to be directed to a first wireless communication device 
of a plurality of wireless communication devices via a first carrier network of a plurality of carrier networks of 

45 different network types which use different protocols, the first carrier network having a first network type and 

using a first protocol; 

(b) formulating a notification message to inform the first wireless communication device of the notification; 

(c) determining a first network driver associated with the first wireless communication device from a plurality 
of network drivers, the first network driver being configured to send notification messages to the first wireless 

so communication device via the first carrier network in accordance with the first network type and the first pro- 

tocol; and 

(d) sending the notification message to the first wireless communication device using the first network driver. 

15. A method as recited in claim 14, wherein the notification message includes a target address, and wherein the 
55 notification message is directed to the target address by the first netvwDrk driver via the first carrier network, thereby 

directing the notification message to the first wireless communication device. 

16. A computer readable medium containing program code for interactive data exchange between a wired network 
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and wireless communication devices, said computer readable medium comprising;- 

first program code for identifying an incoming request for data from the wired network from a first wireless 
communication device of a plurality of wireless communication devices, the incoming request being via a first 
carrier network of a plurality of carrier networks of different network types which use different protocols, the 
first carrier network having a first network type and using a first protocol; 

second program code for associating the incoming request for data with a first network driver configured to 
receive requests for data from the first carrier network in accordance with the first network type and the first 
protocol; 

third program code for receiving the incoming request for data at the first network driver; 
fourth program code for forming a wired network request for data based on the received request for data; and 
fifth program code for forwarding the wired network request for data to the wired network. 

17. A computer readable medium containing program code for providing data from a wired network to wireless com- 
munication devices, said computer readable medium comprising - 

program code for receiving a notification from the wired network that is to be directed to a first wireless com- 
munication device of a plurality of wireless communication devices via a first carrier network of a plurality of 
carrier networks of different network types which use different protocols, the first carrier network having a first 
network type and using a first protocol; 

program code for formulating a notification message to inform the first wireless communication device of the 
notification; 

program code for determining a first network driver associated with the first wireless communication device 
from a plurality of network drivers, the first network driver being configured to send notification messages to 
the first wireless communication device via the first carrier network in accordance with the first network type 
and the first protocol; and 

program code for sending the notification message to the first wireless communication device using the first 
network driver. 

30 



35 



40 



45 



so 



55 



14 

BNSDOCrD: <EP 0959600A1J_> 



20 



25 




15 



EP 0 959 600 A1 



O 
O 
CO 



CM 

o 

CO 



I 



< 

—I 

eg 
< 



CD 

< 



o 

_l 

cc 
< 



UJ 

< 

X 

CO 

Q. 



O CM 

CO CO CO 




CM 
CM 
CO 



I 



O 

—I 3 CD 

gc o < 
<[!:*" 

o 
o 



CO 



o 

CO 



I 









< 

1 


CD 
1 


b 








'Z. 








_J 




oc 


OC 


oc 


< 


< 


< 



O 
< 



o 

CL 



s s s 

CO CO o 

T- ^ CM 

CO CO CO 




BN50OCrE><EP O95960QA1 I > 



17 



EP 0 959 600 A1 




EP 0 959 600 A1 





UJ 



LU 



BNSOOCI[><EP 0959600A1 I > 



19 



EP 0 959 600 A1 




a: 

UJ 

cn 
cc 
< 
a 



cc 
O 

ItJ 




< 



UJ 



> 



CC tu 

tu o 

V- UJ 
2 CE 



(/) 
UJ 

o 
o 

oc 

CL 



OJI 







1- 












oc ^ 


r 


LU 




1- 




2 





20 

BNSDOCID; <EP 0959600A1_t_> 




cuocnnnirv ,pp nowfinnAi i 



21 




23 



EP 0 959 600 A1 




24 




25 



EP 0 959 600 A1 




START 



1000 



READ CONFIGULATION TABLE 



CREATE AIRLINK IN PUSH AGENT 
FOR EACH NETWORK TYPE WITH 
EACH ASSOCIATED TRANSPORT 
PROTOCOL 



CREATE AIRLINK IN PULL AGENT 
FOR EACH NETWORK TYPE WITH 
EACH ASSOCIATED TRANSPORT 
PROTOCOL 



REGISTER AIRLINK FOR 
SWITCH-CIRCUIT NETWORK 
WITH MESSAGE CENTER 



1002 



1004 



1006 



1008 




END 
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1102 



1100 



YES 




DETERMINE APPROPRIATE AIRLINK 






FORMULATE PUSH PDU ^ 






FORWARD PUSH PDU AND TARGET 
ADDRESS TO APPROPRIATE AIRLINK 






SEND PDU TO TARGET 
ADDRESS 







1104 



.1106 



1108 



1110 




END 



Fig. 1 1 
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1200 



1202 



YES 



ASSOCIATE PDU TO APPROPRIATE AIRLINK 



1204 



1206 



FORM PACKAGE WCLODING PDU. AIRLINK 
AND SOURCE ADDRESS 



FORWARD PACKAGE TO PULL AGENT 



,1208 



1210 



STORE PACKAGE IN SESSION DATA 



FORM HTTP REQUEST 



1212 



1214 



SEND HTTP REQUEST OVER THE INTERNET 




END 



Fig. 12A 
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1216 



YES 



FORMULATE REPLY PDU 



1218 



IDENTIFY APPROPRIATE AIRLINK 
USING SESSION DATA 
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